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Supplementary Figure S1. H>-TPR profiles of FeZ-DR and FeZ-CA. Both profiles show the
broad peak centered at ca. 730 °C attributed to framework Fe (IIl) that is hard to reduce,
suggesting that the Fe3* species are incorporated into the zeolite framework in tetrahedral

coordination®2.
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Supplementary Figure S2. UV-visible spectra of the thermally activated diatomite and SMS
depolymerized rectorite. It is clearly seen that both spectra have the absorbance bands at ca. 225
and 320 nm attributed to oxygen-to-iron p-d and d-d charge transfers®, respectively. This
demonstrates that the treated minerals both contain isolated Fe** in tetrahedral coordination and

bi- and oligonuclear Fe clusters.
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Supplementary Figure S3. Concentrations of silica, alumina and ferric oxide in the mother

liquor at different crystallization times.
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Supplementary Figure S4. Crystallization curves of the FeZSM-5 zeolites obtained with and

without using the SMS depolymerized rectorite, respectively.
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Supplementary Figure S5. XRD patterns and FESEM images of the solid samples obtained
using the thermally activated diatomite and aluminum sulfate as silicon, aluminum and iron
sources at different crystallization times: 0 h (a, ¢) and 48 h (b, d). Obviously, an aluminosilicate
gel overlays the outer surface of diatomite and impedes its further dissolution, leading to the

formation of an amorphous solid after crystallization for 48 h.
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Supplementary Figure S6. Nitrogen adsorption-desorption isotherms and FESEM images (inset)
of the solid samples obtained using sodium silicate and the SMS depolymerized rectorite as the

silicon, aluminum and iron sources.
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Supplementary Figure S7. (a) XRD pattern and (b) UV-visible spectra of the FeZSM-5 zeolite
synthesized by using water glass, sodium aluminate, ferric oxide and TPABr as silicon, alumina
and iron sources and template, respectively. The typical XRD peaks of Fe2Oz can be observed in
the pattern at 20 of 33.1°, 35.6° 40.8° and 49.5°*°, and the UV-visible absorbance peaks of
Fe2O3 particles also exist above 450 nm. This suggests that only a small amount of iron have
been incorporate into the zeolite framework, although the solubility of the ferric oxide used as
the iron source is low in the alkaline system. By combining the analysis results in the text body,
we can certainly draw a conclusion that the iron species in the minerals are transformed in situ

into the zeolite framework.
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Supplementary Figure S8. UV-visible spectra of (a) FeZ-DR and (b) FeZ-CA after treated at
500 °C in He.
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